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4.0 RCM | MPLEMENTATI ON

4.1 Initial Analysis. Results of the initial ROM anal ysis shoul d be
inplenented and sustained according to the ROM plan and t he
fol l owi ng additi onal procedures and processes within this chapter.

4.2 Task packaging. The task requirenents that result fromthe ROM
anal ysis may have varying intervals. It would be extrenely cunbersone
and difficult to manage a nmaintenance program based entirely on
engineering interval (s) resulting fromthe ROM anal ysis. Therefore,
the tasks nust be packaged together in groups so that a nunber of
tasks can be acconplished each time the aircraft is down for PM

Packaging of tasks is acconplished by considering Ilevel of
nmai ntenance, engineering interval, and task requirenents (i.e.,

support equi prent (SE), work areas). Fl eet mai ntenance personnel
inputs are extrenely inportant and should be solicited prior to
initiating the packaging process. ly PM task requirenents

determned through ROM and/or dictated by ot her sources are packaged.
AE tasks that collect information while the equipnent is in service
are done at the packaged interval of the preventive task they were
devel oped for.

4.2.1 The Packaging Process. First convert all task intervals to a
common neasurenent base (usually calendar tinme). Al tasks are then
displayed on a tine line to see if there are natural groupings. The
goal is to adjust task intervals up or down so that groups of tasks
are formed. These groupings should not reflect any predeterm ned
intervals. Non-safety intervals can be adjusted either up or down.
Safety intervals on the other hand can only be adjusted down.

Since safety intervals are limted in their ability to be adjusted,
use these tasks to determine the groupings, then adjust non-safety
tasks to the resulting groups. Some tasks wll not be able to be
adjusted to fit into any of the groups. These tasks w Il be included
at the engineering interval, in a special maintenance package.

After conpletion of the packaging process, the "packaged" intervals
are recorded along with the engineering intervals. By recording both
"engi neering" and "packaged' intervals, essential data for future
revisions and updates to the PMrequirenents is recorded. The record
of packaged intervals allows conparison with engineering intervals to
determne the thought processes used to arrive at the schedul ed
mai nt enance i nterval s.

4.2.2 Packaging Considerations. The followng list should be
consi dered when packagi ng PMrequi renents:

a. Qouping all the requirenents in a specific wrk area has
its advantages, especially if access is time consum ng. However ,
overloading a work area with too nmany nai ntenance personnel is poor
pr ocedur e. Attenpt to evenly distribute the personnel in the
different work areas.
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b. Tasks which wuse the same SE should also be grouped
t oget her.

c. The packaging of PMtasks affects such things as the nman-
hours consuned to schedule and perform nmaintenance, aircraft
availability, and, in sone cases, the structure of the maintenance
or gani zat i on. Therefore, it is of utnost inportance that the PM
program be as sinple and straightforward as possible, and that fleet
operator and nai ntenance personnel inputs are considered. This wll
also increase the probability of faithful inplenmentation by
mai nt enance personnel .

4.3 Sust ai ni ng RCM
4.3.1 RCM Revi ew Updat e

4.3.1.1Proactive Analysis. Proactive analysis data is prinarily
acquired through the Mintenance, Material, Mnagenent (3-M system
The NALDA and ECA systens are used to provide the required data.
LMOSS will also be utilized upon conplete inplenentation. QGher data
sources can be used to gain additional data (locally devel oped data
coll ection prograns, contractor developed data collection prograns,
etc.).

a. Top Degrader Analysis. Top degraders are “flag s” of
potential bad actors to be further analyzed in detail to determne
the actual causes of failure. NALDA ECA data retrieval is initially
performed to the sub-system (WX 4) |evel. Degr ader neasurenent
factors which can be ranked include: MM/ FH, NMC rates, M\ FH,
and failures per flight hour (VF/FH). Top degraders are anal yzed
to determne the causes of failure for the highest ranked itens. The
ROM analysis for these itens should be reviewed, and updated if
necessary. Qher corrective action should also be considered, if
necessary, to alleviate the failures.

b. Trend Analysis. Trend analysis is nornally performed as

fol | ows: Means and standard deviations are calculated for each
parameter for a pre-determned baseline period. Upper and | ower

control limts of tw standard deviations from the nean are
cal cul at ed. Paraneters (such as WFH MWFH etc.) are then
nmonitored for itens which exceed the control limts. The ROM

analysis for these itens should be reviewed, and updated if
necessary, after trend analysis and probl em characterization. Qher
corrective action should also be considered, if necessary, to
alleviate the failures. Additional statistical processes nay also
have to be utilized. Appendix B is a trend anal ysis exanpl e.

c. PM Requirenents Docunent Reviews. A review of docunents
which contain PM requirenments should be acconplished periodically.
Fleet input on ineffective maintenance tasks or new probl em areas
shoul d be solicited.

The foll owi ng type of documents shoul d be revi ewed:
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(1) Mintenance Requirenent Cards (MRCs)

(2) Depot Level Maintenance Specification(s)

(3) Any other Mintenance information Manuals (M M) which
may contain PM procedures that acconpany corrective naintenance
t asks.

The subj ect docurents shoul d be reviewed for the follow ng:

(1) Processes or materials which have become obsol ete or
outdated. This would include taking advantage of new technol ogi es,
such as incorporating a new Non -Destructive Inspection (NDJ)
t echni que whi ch nay detect snaller flaws allow ng a | onger inspection
interval, or replacing older materials such as paints or sealants
with less environnentally hazardous or |ess expensive ones. These
reviews should be coordinated and supported with local Mterials
Labor at ory personnel .

(2) The nunber of ROM history log entries docunented
agai nst the document. This will provide an indication of the nunber
of tasks that have been identified through ROM as requiring addition,
deletion, or nodification. The ROM history log is discussed in
detail in paragraph 4.3.2.

(3) Al docurents should be reviewed by each ROM anal yst
for itens under his/her cognizance. Any changes resulting from the
docunent reviews should be docunented in the ROM history log. The
results of any ROM updates resul ting fromthe docurment reviews shoul d
al so be docunented in the ROM history | og.

d. Task Packaging Reviews. Task packagi ng reviews should be
conducted at two year intervals, as a mninmm fol l ow ng
establishnment of a task package baseli ne. Task packagi ng reviews
should evaluate phase intervals, special inspection calendar and
event intervals. The cunulative effect of any packaging changes on
the nmaintenance program and rmaintenance activities should be
eval uated prior to inplenmentati on of those changes.

e. Heet Leader Prograns. The specific requirenents for this
program should be developed after the initial ROM analyses are
conpleted. Heet |eader inspections for the aircraft should consist of
"opportunity" inspections by |SSI/IPT personnel. For exanple, |SST/IPT

engi neer (s) woul d participate on a not tointerfere basis wth the first
phase inspection of the first one or two aircraft to reach miltiples of
1000 flight hours (or other multiple). Prior to the inspection,

i nspection areas and docunentation nethods would be identified. In the
event that a depot nai ntenance programis established, these inspections
woul d be supplenmented by regular visits to the depot line by I|SSI/IPT
per sonnel .

Proactive analysis results should be periodically reviewed by each
cogni zant ROM anal yst for his/her assigned systens. Reports shoul d
be prepared to sumarize the results of the periodic condition
nonitoring anal yses and provided to the APM, APMBRE, PMA, and ot her
| SST/IPT nenbers (as required). The results of any RCOM reviews or
updates resulting from condition nonitoring should be docurented in
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the ROM history log whether or not a change to PM requirenents is
necessary.

4.3.1.2Reactive Anal ysis.

a. Failure Related Reviews. The process for respondi ng to
reported problens wll vary depending on the type of failure, means
of reporting, and whether a vendor or organic activity nust perform
the failure analysis. However, certain basic steps apply to all
processes. The interface of these processes with the ROM AE program
are described in the foll owi ng paragraphs and shown in Fl GURE 4- 1.

The follow ng paragraphs are intended to be a general description and
should not be considered conprehensive. There nay be additional
actions required, such as stress analysis, testing, etc.
Goordination with other activities such as NAVAR fleet maintenance
personnel, or contractors, etc. may also be required. Sone actions
nay be directed by higher authority. Al of these steps are not
necessarily a direct part of the ROMAE process or perforned by ROM
personnel ; however, ROM personnel should be aware of all actions
taken during the process and will be involved in recomrendations for
corrective action through interface wth other personnel and
activities. Athough this process shows a specific |ogical order, in
sone cases the steps may be performed concurrently or in a different
or der.
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FAILURE/PROBLEM RESPONSE PROCESS

REPORT PROBLEM
(El, HMR, MISHAP,
QDR, High Failure
rate, etc.)

Issue Initial
Response.
(El Shipping Inst., etc)

Determine
Failure Mode.
(Materials Lab/vendor
analysis, ext)

RCM
Update
Required?

Corrective
Action
Required?

Issue
Technical
Directive.

Determine Type (s)
of Corrective
Action Required.

Issue
Final
Report.

New PM
Task

Design
Change.

Implement
New PM
Requirement.
(RCM)

Initiate
ECP.

(RCM/Non-RCM)

Modify
Maintenance
Process.

Implement change

to maintenance procedures.

(RCM/Non-RCM)

Clarify
Technical
Data.

No Action
Required
(Isolated
failure)

Implement change
to Technical Data?
(RCM/Non-RCM)

FI GURE 4-1.

Fai | ure/ Probl em Response Process
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(1) Step 1: Probl em report ed. The process is started
upon receipt of a report of the problem The problem could be
reported formally through an H request, HW @R TPDR mshap
report, etc. or informally such as through a phone call from squadron
nmai nt enance personnel . Dependi ng upon the type of report, an initial
response, such as a prelimnary H report wth shipping instructions
for the B exhibit, nay be required. The ROMI ead engi neer shoul d be
provided an information copy of the problemreport or a conversation
record copy if the report was verbal. Primary responsibility for the
i nvestigation and resol ution of the problemmmay be assigned to a ROV
systens, structures, or avionics engineer as appropriate. If the
assigned engineer is not a ROM analyst, then a ROM anal yst shoul d
work with the assigned engi neer to address ROM and PMi ssues.

(2) Step 2@ Failure node determnation. This step is the
prinary research and analysis part of the process. This step wll
include failure analysis by a vendor or naterials |ab, background
data coll ection fromsquadron or nai ntenance personnel, etc. It wll
al so include actions such as fatigue, stress, fracture mechanics, and
statistical analyses to determine PM task intervals, or probability
of future occurrences of this failure node. Athough a specific
failure node should be determned prior to any corrective action
bei ng i nposed, certain responses will often be required prior to this
step being conplete. For instance, an inspection bulletin nay be
required immediately if a specific failure node is suspected for
safety of flight concerns. The assigned engineer should be
responsible for ISST/IPT involvenent in this step, although other
individuals or organizations nmay also be involved, such as the
materials lab, NAVAR contractors, vendors, etc. |If the cogni zant
ROM anal yst is not the assigned engineer, he/she should be provided
with data as the investigati on progresses.

(3) Step 31 ROM Review At this step the beginning of
the decisions on corrective action begin. |f the assigned engineer
is not the cognizant RCM anal yst, the ROM analyst should provide
recomrendati ons on corrective action to the assigned engineer, wth
regard to changes in the PM program Any decisions on schedul ed
nmai ntenance requirenments nust be based on the results of a ROM
anal ysi s.

(a) If this is a conpletely new failure node a ROM
anal ysis will be performed.

(b) If there is a current ROM analysis, it shoul d be
reviewed to ensure that the failure does not change any of the data
inthe analysis. If so, a ROMupdate shoul d be perf orned.

(c) If the ROMis current, a determnation should be
nmade as to whether the effects of the failure require corrective

action. If not, a final report stating this fact may be issued, if
requi red. If the effects do require corrective action, step 4. is
per f or ned.

(4 Step 4 e -tine Inspection. If not acconplished
previously, the need to issue an inspection bulletin (technical
directive) is determned. |If the possibility of additional failures

exist prior to the inplenmentation of other corrective actions, and
failure effects are unacceptable, a bulletin nust be issued. NAVAIR
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00-25-300 provides direction for preparing and issuing technical
directives. |If the inspection bulletin wll not permanently nitigate
the effects of the subject failure node, continue with step 5.

(5 Sep 5 Gorrective Action. The corrective actions
necessary for final resolution of the problem are determned. This
nmay be a single action or a conbination of solutions. Gorrective
actions shoul d be agreed upon by the assigned engi neer, cogni zant ROM
analyst, and others as applicable, or may be directed by higher
authority.

(a) A PMrequirenent may be added or nodified that
woul d preclude the failure or detect an inpending failure before it
occurs. Any change to PM requirenents should be determned through
RCM anal ysi s. Changes to PM requirenents directed by higher
authority which disagree with ROM reconmendations w |l be docurented
as such in the RCM history | og.

(b) Design changes may be inplenented to preclude
additional failures. Design changes are inplenented through the
Rapid Action Mnor Engineering Change (RAMEQ/ECP  process.
Recomrmendat i ons to incorporate RAMEGS/ ECPs nay or nmay not be a result
of the RCM anal ysi s.

(c) A change to maintenance procedures or processes
nmay be used to preclude additional failures. Sone exanpl es are:
changing a type of sealant used in an assenbly process, changing
torque requirenents for fasteners, or adding quality assurance steps
to a naintenance requirement. These types of actions are usually not
directly based on ROM results, but may be used to nake a current
requi renent nore effective.

(d) darification of an anbi guous current requirenent
may be necessary, when failures are the result of inproper
interpretation of that requirement, or failure of the requirement to
perform as intended. Qarifications can be acconplished by changes
to the appropriate docunentation (MC MM etc.) or through
Mai nt enance Engi neering Reports (MER. If the change affects a PM
requi rement, it should be docurmented in the ROM history log, even if
the ROMis not affected.

The results of the ROM review and/or wupdate, as well as any
recoomendati ons for corrective action should be docunmented in the ROM
hi story I og.

b. Uddates for Design C hanges. ROM anal ysis should be
reviewed or updated to assess supportability during any nodification
processes. Wen a formal change; Ar Franes Change (AFQ, Accessory
Change (AYQ, ECP, etc. is received for review or generated by the
| SST/1PT, the ROMupdate, if applicable, should al so be available for
review The cogni zant ROM anal yst shoul d ensure that action is being
taken to update the ROM analysis, if required, and that the RCM
anal ysis i s acceptabl e.

4.3.2 RCMHistory Log. In addition to the IROM5S database which
stores only current requirenents and the anal ysis decisions that |ed
to them a nethod of providing an audit trail for changes to ROM PM
requi rements over tinme is also required. This audit trail not only
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identifies factors which led to changes in the PM program but also
identifies when reviews were perforned that did not lead to any
changes.

The ROM history | og provides a nmeans to review the decisions that |ed
to a ROMupdate. It also helps identify the level of effort expended
for ROMrelated efforts in the ROM AE program and provi des a net hod
of evaluating the effectiveness of the ROM AE program

The ROM history log can be an automated database or docurment. A RCM
history log entry shoul d be conpl eted any time one of the reactive or
proactive tasks described above causes a review of the ROM anal ysi s,
whether or not a ROM update is perforned. Various parts of the |og
are conpleted at the tinme the process is initiated, at conpletion of
the ROM revi ew updat e, and when updated requirenents are
incorporated. An exanple of information which shoul d be contained in
the ROM history log includes, but is not limted to, the follow ng:

a. Previous/current PMtask, docunent, card, task no., etc.
b. Previous ROM Anal ysis? (Y/'N

c. Man-hours required to performRCM anal ysi s

d. ROManal ysis recommendat i ons

e. Packaged interval (if applicable)

f. Newnodified PMtask, docunent, card, task no., etc.

g. Cost or savings of new requirenent

4.3.3 Age Exploration (AE). AE is the process used to sustain and
optimze a PM program The ROM analysis furnishes conservative PM
requi rements when insufficient information exists to create
preventive requirements based on real data. AE provides a systematic
procedure for collecting the information necessary to reduce or
elimnate this gap in know edge. AE procedures supply information to
determne the applicability of some PM tasks and to evaluate the
effecti veness of others. For new equi pnent, AE provides information
necessary to adjust the initial inspection interval or assess the
applicability and effectiveness of a task. For mature equi pnent, AE
provides information to evaluate existing tasks, thereby optim zing
t he PM program

Specific AE tasks will be devel oped through the ROM anal ysis process
to update default answers used in the analysis process. Specific AE
i nspections nust be eval uated to determ ne whet her each inspection is
necessary and cost -effective.

4.3.3.1Sel ection O Candi dates The identification of those ite ns
which may require AE is a direct output of a ROM analysis.  Wen
applying ROM a “"default strategy" is wused if insufficient
information exists to nake a definitive answer to the logic tree
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guestions. This strategy ensures a conservative, safe answer which
can be evaluated through AE New itens added as a result of
nodi fications, EOPs, or changes in operating environment or
utilization may warrant AE to determine the effect on the PM program
but these changes nust first be analyzed through ROMto determne if
AE is required. Wile AE candidates nay result from output of the
ROM anal ysis they can also result from other sources such as PNVA or
NAVAI R mandat es. Avail able AE resources and fleet inpact should
al ways be consi dered when sel ecting AE candi dat es.

4.3.3.2Design O AE Tasks. An AE requirenent is devel oped for each AE
candidate, and like ROMrequirenments, is directed at a single failure
node. To fully define the requirement, the following need to be
known:

a. Sanple size. AE is a sanpling pro gram to collect data
froma sanple just |arge enough to produce the required confidence in
the results, not fromthe entire inventory.

b. Study period. AE tasks are inplenented for only as | ong as
it takes to get sufficient data to resolve the requirenment which
drove themin the first place.

c. Initial interval. Sone failure nodes do not devel op for
sone tinme. The initial interval is the age at which the AE task wll
be initiated. There nust be data to show that the failure node is
not expected to appear before the initial interval.

d. Repeating interval. The repeating interval is the
interval at which the AE task wll be repeated once it has been
initiated.

e. Precision required for neasurenents. Any neasur enent s
that will be made according to the AE task should only require the
degree of precision necessary to determne the unknown data.
Requiring greater precision than necessary can be nore expensive,
difficult, and provide nore opportunity for m stakes.

f. Task description. A ge neral statement of what action is
required needs to be described. Wsually the task description wll
include inspection for the failure node and recording of it's
condi ti on.

g Analysis Type. Two mnmain analysis types for AE are
Degradation or Actuarial analysis. Selection of which type of
anal ysis to use is dependent on the failure node. These anal yses are
di scussed in detail in paragraphs 5.2 and 5.3.4 respectfully.

4.3.3.3Prioritizing AE Tasks. In many cases, there is insufficient
funding available to inplenent all AE requirenents on all candi dates.
Thus, we nust prioritize the AE efforts to concentrate on those tasks
which will benefit the organization the nost, in terns of safety and
economcs. AE inspections can be classified according to the
follow ng criteri a:
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a. Priority 1. AE inspections for SSs which have crack
failure nodes, AE inspections developed to validate maintenance
requi rements which are safety related, or have high cost savings
benefits.

b. Priority 2. AE inspections whic h require no additional
resources and are developed to validate naintenance requirenents
which do use significant maintenance resources (tine, equipnent,
spares) or affect operational availability of the aircraft.

C. Priority 3. AE inspections which require additional
resources and are developed to validate naintenance requirenents
whi ch use significant maintenance resources (tine, equiprent, spares)
or affect operational availability of the aircraft.

d. Priority 4. AE inspections which do not m eet any of the
above criteria.

Priority 1 and 2 AE inspections shoul d be inplenented unless there is
justification for not doing so. Priority 3 inspections should be
eval uated to determne whether the benefits of inplenmenting the task
woul d exceed the costs. Priority 4 AE inspections should not be
i npl emented unless AE decision logic diagram sone justification is
provi ded. Figure 4-2 provides the AE decision |ogic diagram
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AE CANDIDATES

1. CAN A TASK BE PERFORMED
TO COLLECT INFORMATION
FROM EXISTING PM
INFORMATION SYSTEMS AT
NO ADDITIONAL COSTS?

COLLECT DATA FROM
EXISTING INFORMATION
SYSTEMS

YES
(PRIORITY STATUS)

2. CAN AN AE TASK BE
DEVELOPED WHICH

3. DO BENEFITS FROM AE
OUTWEIGH TIME

ESTABLISH AE TASK TO

YES COLLECT REQUIRED DATA.

DOES NOT REQUIRE FRAME AND EFFORT NO EXTRA RESOURCES,
EXTRA LOGISTICS NECESSARY TO ONLY TIME.
RESOURCES? OBTAIN THE REQURED (PRIORITY STATUS)

DATA?

4.1S AN AE REQUIREMENT
MANDATORY, LE. IT HAS
SAFETY CONCERNS OR

HAS HIGH COST SAVING

BENEFITS?

AE REQUIREMENT IS THE
LOWEST PRIORITY, ONLY
ACCOMPLISHED AFTER
HIGHER PRIORITIES ARE
SATISFIED.

ESTABLISH AE TASK TO COLLECT
DATA USING ADDITIONAL

LOGISTICS RESOURCES.
(HIGHEST PRIORITY)

FI GURE 4-2. Age Exploration Decision D agram
4. 3.3.4AE Inspection Inplenentation. The follow ng are some acceptabl e
nmet hods of inplenmenting AE inspections:

a. Data collection by the cognizant RCOM analyst from
avai |l abl e sources such as 3-M or |ocal depot/overhaul databases.

b. Depot |evel sanpling tasks, carried out in conjunction

with depot |evel naintenance. This method is wusually the nost
effective for SSI AE inspections.
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c. Age Exploration Bulletins (AEB). Specific direction for
AEBs is given in NAWVAIR 00 -25-300. This nethod is us ed for direct
data collection from Glevel or contractor maintenance |ocations, if
requi red. Data should be provided via AE Data Sheet, or other neans,
to the I SST/IPT. Appendi x C provides sanpl e AE data sheets.

d. Equi prent Hstory Records (BER). EHRs are useful for
tracking serialized conponents. Drection on the use of EHRS is
provi ded i n GPNAVI NST 4790. 2F and NAVAI R NST 4790. 3B.

e. Heet |eader inspections. Fleet |eader inspections sanple
those itens which have accunulated the nost operational tinme and
exposure. This method is usually is nost effective for SSI tasks.

Sanpl e sizes are normal |y determined through statistical analysis to
determne the mninum required nunber of sanples and inspections to
adequately gather the required data. As the ROM is conpleted, and
specific requirements are determned, additional guidance on sanple
sizes nmay be required.

For any ROM anal ysis perforned or updated, the cogni zant RCM anal yst

shoul d be responsible for devel opnent of an applicable AE inspection
(if required) in accordance wth applicable instructions, and
determning if that task should be inplenented. If so, the cogni zant

ROM anal yst shoul d i npl ement the inspection, incorporate the results

into the ROM anal ysis upon conpl etion of the inspection, and del ete
the requirerment for the inspection when conplete. Upon conpl etion of

the AE inspection when conplete, a summary of the results wll be
docunented in the ROM history log whether or not a change to PM
requi rements i s made.

The status of all AE candidates (those itens subject to specific AE
i nspections, and results of data) should be provided on a periodic
basis to the APM. and PMA in an AE Status Report.

4.3.3.5Applying Results of AE Analysis. The last requirenent of the AE
process is applying the results of the analyses to the PM program

AE can not change the PM requirenent wthout going through ROM It

is inportant for personnel working in the AE programto renenber that

the NAVAI RSYSOOM AE programis firmy tied to ROM  The information
gained during an AE analysis for resolving defaulted ROM deci sions
nust be fed back to update the ROManal ysis in order to determne the
best PMtask and interval. The follow ng paragraphs of this chapter

w || address specific areas where AE results are used to make changes
within a PM program

a. Adjusting Mintenance Intervals. As a result of an AE task,
it may be found that the existing naintenance interval is not the
nost effective interval. The results of the AE task wll provide the
potential failure to functional failure interval or HI interval for
the particular piece of equipnent under analysis. By entering the
new engineering interval into the ROM analysis a revised PM
requirenent will be devel oped.
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b. Adjusting Miintenance Tasks. At the conpletion of an AE
anal ysis, one of the results nay be the adjustnment of the existing
schedul ed mai nt enance task. The task adjustnent may require such
things as changing the inspection nethod, adding nore requirenents,
deleting requirenents, or changing the PMtask altogether (i.e. going
from an QOC inspection to a HI renoval). AE results are used to
update the ROMto acconplish t hese changes.

C. Mdifying Age Exploration Sanpling/Prograns. Another
output of an AE task nay be the recommendation of nodifying the
present AE task to obtain the required results. The task

nodi fication may be as sinple as changing the nunber of sanples which
w Il undergo analysis or as conplex as rewiting the inspection task
and data recording process. An effective AE program w |l undergo
constant nodifications, such as adding new AE candidates, deleting
conpl eted or unsuccessful tasks, changing sanpl e sizes, or adjusting
task intervals. A good programw || require a continuous system of
tracking all tasks and recording the information coll ected.

d. Desi gn Changes. A redesign requirement for an itemis
considered the least favorable result froman AE task. However, it
is perfectly reasonable and valid when the results of AE does not
justify a preventive requirenent. Redesign nust be considered as an
alternative to a PMrequirenment in sone cases, and nmay be required in
ot her cases (i.e. safety or high costs).

4.3.4 RCM Cost Benefits. he of the basic principles of RM is
that PMis acconplished at the |east expenditure of resources. (osts
and benefits nust be docunented to allow us to answer the question “Is
the programproviding a return on investnent?” In order to assess the
cost avoi dances/ savi ngs, a baseline nust first be established wth which
ROM devel oped PM requi rements can be conpared. For existing equi pnent,
this baseline wll be the existing PM and AE program For new
acquisition prograns, there wll not be a PM program to collect data
from Therefore, the aircraft being replaced should be used to
determine the baseline to conpare to the current PMprogram Next, the
cost of performng the ROM analysis nust be determ ned. After the
analysis is perfornmed, the new PM requirenents along wth their
associ ated costs should be recorded. Changes in requirenents for all
levels of maintenance should be docunented. Wth all of this
i nformati on docunented, the change in cost (or avoi dances) due to these
changes (intervals which have been extended/ shortened and tasks which
have been el i mnat ed/ added) can be determned and support ed.

4.3.4.1Calcul ating RCM Cost Avoi dances/ Savings To determne benefits of
ROM we nust perform a conparison of the cost of ROMw th our baseline
PM cost s.

G = G

G = Basel i ne PM cost s

Cor = Qperating Gosts - Qost of performng PMand AE tasks (see
4.3.4.3)
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G = Cw + Car

G = ROM costs as determned from application of ROM and the
revi sed tasks

Cw = I nvestnent costs to devel op and naintain PM program (see
4.3.4.2)

Cor = Qperating CGosts - Qost of performng PMand AE tasks (see
4.3.4.3)

Gost  avoi dances/ savings of ROM are determined by conparison of C g Wth

Gxvw  This can be applied at the significant itemlevel, system|evel,
or at the end item to determne the overall benefits of the RM
program Appendi x D provides a detail ed exanpl e of a ROMcost avoi dance
cal cul ati on.

A significant ROM cost avoidances/savings can be realized in the
elimnation or extension of HI task intervals. This allows for
equi pnent to achieve its inherent reliability, continue in operation
| onger, and decrease Aviation Depot Level Repair (AVDLR costs.

These cost calculations can be automated utilizing spreadsheets, or
other software prograns. This allows for tinely accounting of all
associ at ed ROM cost avoi dances/ savi ngs.

4.3.4.21nvest rent Costs. Investnent costs are those which nust be
nade to develop and naintain the PM and AE processes. The investnent
costs include analysis and docunentation, but do not include actually
acconpl i shing the PMrequirenents. To determine investnent costs of the
ROM devel oped program record those costs associated wth the anal ysis
(man-hours, and cost per nman-hour). Training and other data costs (if
incurred) can be pro-rated and al so i ncluded as an i nvestnent cost.

4.3.4.3Qperating Costs. (Qperating costs are those which are required to
actual |y acconpl i sh PMand AE requi renents at what ever nai nt enance | evel
is necessary. (perating costs need to be determined for both the
baseline and the ROM devel oped program To determne PM and AE
operating costs, record those costs associated wth each PM or AE
requirenent (naterial costs to do inspections, direct naintenance nan-
hours (DMM), cost/DMMH cost to repair functional failures). Wien
calculating the cost of the new PM program determined through a ROM
analysis, it is inportant to use the sane factors used to determne the
cost of the baseline (see paragraph 4.3.4.1). Wsing different factors
wll not allowa valid conparison between the pre-ROM PM programand t he
post - ROM PM pr ogr am

4.3.5 QG her Benefits of RCM In addition to cost savings, other
inportant benefits result fromthe application of ROM |nprovenents in
safety and operational availability can be partially attributed to the
PM program i nprovenents caused by ROM  These and any other benefits
associated wth the application of ROM should be docunented as they
occur .
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